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EEPROM On-chip Single-chip Microcomputer 
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With expansion of applications of single-chip 
microcomputers, there has been increasing demand for 
nonvolatile storage of data, optimum control coping 
with variation in characteristics of equipment, on-board 
program modification, and the like. To cope with such 
demand, we developed 8-bit single-chip microcomputers 
HD65901 and HD40122 incorporating electrically writable 
and erasable EEPROMs . 

The two products have been designed by using the 
2 ym CMOS processing technique, MNOS-type EEPROM circuit 
technique, and modularization design method oriented 
toward VLSIs. The HD65901 and the HD40122 are 
application-oriented single-chip microcomputers, the 
former being most suitable for applications to storing 
nonvolatile data, including IC cards and data banks, 
and the latter for applications to controlling, 
including VTR tuners and automobiles, 

1 . General 

A single-chip microcomputer has . . 

a CPU Ccentral processing un±tl_, ROM Cread 
only memory) , RAM (random access memory) , such peripheral 

functions as timer, input/ 
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output ports that are integrated on one LSI. This 
has made it possible to produce a compact and low- 
priced system, and the range of its applications has 
expanded remarkably. As for built-in memories of 
single-chip microcomputers, masked ROMs have hitherto 
been the mainstay for use in programs, and RAMs for use 
in data. Meanwhile, users have come to hold a strong 
desire to write programs by themselves with a view to 
reducing periods of product development, so that single- 
chip microcomputers incorporating EPROMs (erasable and 
programmable ROMs) as program memories tend to increase. 
In addition, there has recently emerged need for 
nonvolatile data memories and on-board programming. 
Conventional microcomputers incorporating volatile RAMs 
cannot cope with this need. Moreover, since the EPROM 
incorporating type requires a high voltage at the time 
of writing, and since ultraviolet rays are used for 
erasing, this type is not suitable for rewriting in 
an operational state. The only one which is capable of 
meeting this need is a microcomputer incorporating an 
EEPROM (electrically erasable and programmable ROM) . 

This article * states . the fields of application 
of EEPROM on-chip single-chip microcomputers, their product 
series and design techniques. 
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2. Fields of Application of EEPROM On-chip 
Microcomputers 

Because its data are nonvolatile and writing and 
erasing can be effected electrically, the EEPROM is 
characterized in that on-board writing is possible and 
that a backup battery is unnecessary (see Fig, 1) . 
Because of these characteristics, the fields of 
application of EEPROM on-chip microcomputers can be 
largely classified into the following three types: 

(1) Storage of Nonvolatile Data 

This is an application for storing data, one for 
which it is necessary to store data of several 
kilobytes. Typical examples are IC cards and data 
banks . 

(2) Correction and Optimum Control of Equipment 
Characteristics 

More frequently, machines and electronic equipment 
have come to employ microcomputers to control them. 
Meanwhile, many machines and equipment need to be 
adjusted at the time of their completion owing to 
errors in component parts employed. This adjustment 
has hitherto been conducted by swtiches or variable 
resistors. However, it becomes possible to carry out 
this adjustment in accordance with the pure electronic 
system by having optimum control conditions stored in 




EEPROMs . Furthermore, in controlling measuring 
equipment and precision machines, correction for coping 
with changes with time becomes necessary. It is a 
major characteristic of EEPROM on-chip microcomputers 
that, by allowing microcomputers themselves to rewrite 
control data in incorporated EEPROMs, automatic 
calibration (a kind of learning function) for coping 
with these changes with time becomes possible. 

(3) On-board Program Rewriting 

This is an application in which an EEPROM is used 
as a program memory, and remote control of machine 
tools and measuring machines and equipment can be 
cited as an example. In this case, a necessary program 
is supplied from a central control unit to each machine 
and equipment, and, at that point of time, it is 
possible for the machines and equipment to carry out 
optimum operations. Thus, EEPROM on-chip microcomputers 
permit a more flexible system design than that of ZTAT 

(zero turn around time) microcomputers. 
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